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temperature diminish in intensity as we recede from the surface,
and finally, cease to be appreciable. The fluctuations, however, with
a long period are appreciable at a greater depth than those with
a short one. We may for example suppose the temperature of the
surface of the earth to be subject to two variations, one following the
seasons and having a yearly period, the other depending on the time
of day and having a daily period. These fluctuations become
less and less apparent as the depth of the place of observation below
the surface of the earth increases, and finally they become too small
to be measured. The annual variations can, however, be detected
at depths at which the diurnal variations are quite inappreciable.

This concentration of the current near the surface of the con-
ductor, which is. sometimes called 'the throttling of the current/
increases the resistance of the conductor to the passage of the
current. When, for example, a rapidly alternating current is flowing
along a wire, the current will flow near to the outside of the wire,
and if the frequency is very great the inner part of the wire will be
free from current; thus since the centre of the wir& is free from
current, the current is practically flowing through a tube instead of
a solid wire. The area of the cross section of the wire, which is
effective in carrying this rapidly alternating current, is thus smaller
than the effective area when the current is continuous, as in this
case the current distributes itself uniformly over the whole of the
cross section of the wire. As the effective area for the rapidly
alternating currents is less than that for continuous currents, the
resistance, measured by the heat produced in unit time when the
total current is unity, is greater for the alternating currents than
for continuous currents.

241. Distribution of an alternating current in a Con-
ductor. The equations given in Art. 234 enable us to find how
an alternating current distributes itself in a conductor. We shall
consider a case in which the analysis is simple, but which will serve
to illustrate the laws of the phenomenon we are discussing. This
case is that of an infinite mass of a conductor bounded by a plane
face. Take the axis of x at right angles to this face, and the origin
of coordinates in the face; let the currents be everywhere parallel
to the axis of z, and the same at all points in any plane parallel to19
